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(54) NON-CONTACT TYPE BATTERY CHARGER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery charger 
capable of fully realizing the performance of a secondary 
battery and also capable of building compact, thin, lightweight, 
high-reliability electronic devices using chargeable secondary 
batteries as power sources. 

SOLUTION: In an electronic equipment having a charge type 
secondary battery 3 charging power by energy transmission 
from charging side to the side to be charged by means of 
magnetic induction, a circuit 2 at the side of power charging, 
and a built-in power receiving coil, a substrate 7 made of 
magnetic materials is arranged, which is built in the electronic 
equipment and formed with a power receiving coil 1 and a 
circuit 2 at the side to be charged, between the secondary 
battery side 9 and a power transmitting coil at the charging 
side in a state where the electronic equipment is provided at 
the charging side of the equipment 
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(54) Title of the Invention: Non-Contact Type Battery Charger 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-contact 
type battery charger capable of fully realizing the 
performance of a secondary battery and also capable of 
building compact, thin, lightweight, highly-reliable 
electronic devices using rechargeable secondary batteries 
as power supplies. 

SOLUTION: An electronic device having a rechargeable 
secondary battery which is recharged by electromagnetic 
induction from the charging side to the charged side by 
means of energy transmitted by non-contact type charging 
apparatus and which has a circuit and power-receiving 
coil on the charged side thereof, which further has a sub- 
strate made of magnetic material built into the electronic 
device and comprising a power receiving coil and a 
charged side circuit, and which is disposed between the 
power transmitting coil on the charging side and the sec- 
ondary battery in the condition wherein the electronic de- 
vice is disposed on the charging side of the apparatus. 
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Claims 

Claim 1 An electronic device having a rechargeable secondary battery which is re- 
charged by electromagnetic induction from the charging side to the charged side by 
means of energy transmitted by non-contact type charging apparatus and which has a cir- 
cuit and power-receiving coil on the charged side thereof, 

wherein the non-contact type battery charger has a substrate made of magnetic mate- 
rial built into the electronic device and comprising a power receiving coil and a circuit on 
the charged side and which is disposed between the secondary battery 

and the power transmitting coil on the charging side and the secondary battery in the 
condition wherein the electronic device is disposed on the charging side of the apparatus. 

Claim 2 

The substrate made of magnetic material comprising a power receiving coil and a cir- 
cuit on the charged side of the non-contact type battery charger recited in Claim 1 is a 
substrate formed of a mixture of ferrite powder or amorphous magnetic powder in ther- 
mosetting or thermoplastic resin. 

Detailed Description of the Invention 
0001 

Technology Field of the Invention 

This invention pertains to electromagnetic induction apparatus serving as battery 
chargers using electromagnetic induction coils which use the electromagnetic induction 
effect to transmit electric power in a noncontacting fashion from a power charging part to 
a part to be charged without passing through metallic contacts in cordless telephones, 
portable telephones, and other such devices which use rechargeable batteries as their 
power source and which are built into cordless telephones, portable telephones, and other 
such devices. 

0002 
Prior Art 

Small sizes, slimmer profiles, and lighter weights are called for in electronic devices 
and particularly in portable devices such as cordless telephones, PHS, portable tele- 
phones, walkie-talkies, and the like which have as their power supply rechargeable sec- 
ondary batteries. On the other hand, however, improvements to extend their operating 
times are desirable, as well. 

0003 

To meet these competing requirements, lithium-ion batteries which are small in size 
and light in weight and which have long service lives are used for the secondary batteries 
used in these electronic devices. However, these batteries have the problem that they can 
emit smoke and the like due to increased temperature, etc., and adequate attention must 
be paid to over discharging and overcharging in the design of their power receiving parts 
and power supply circuits to ensure their safety. 



0004 
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In particular, not only must the charging voltage be set within a voltage margin of ± 
20 mV/cell to obtain lithium ion battery performance, but designs characterized by high 
precision constant current and voltage control are necessary to deal with the issue of me- 
tallic lithium deposition when overvoltage to the battery is applied. Nevertheless, the 
charging voltage applied to the secondary battery varies because of contact resistance due 
to the presence of electrode contact points between the electronic device and the recharg- 
ing apparatus which recharges the secondary batteries thereof. Consequently, voltage in- 
formation between the battery terminals is not transmitted correctly to the charging appa- 
ratus and, since it is necessary to take into consideration variations in the voltage drop 
due to contact resistance, sufficient charging voltage cannot be applied to the terminals of 
the battery, and only 60-70% of the rated charging capacity can be charged. 

0005 

Thus, non-contact type battery chargers which do not have contact points between the 
charging apparatus and electronic device and which use electromagnetic induction which 
can supply the secondary battery with stable charging voltage have been used. 

0006 

However, further improvements in relation to the demands for electronic devices that 
are smaller in size, slimmer in profile, and lighter in weight. 

0007 

Problems the Invention Seeks to Resolve 

Small size, slim profile, and light weight, as well as longer operating times are called 
for in electronic devices and particularly in portable devices such as cordless telephones, 
PHS, portable telephones, walkie-talkies, and the like which have as their power supply 
rechargeable secondary batteries. 

0008 

Although high-efficiency secondary batteries such as nickel metal hydride batteries, 
lithium ion batteries, and the like have been used to meet these requirements, further im- 
provements in battery charging apparatus are desirable to make fullest use of the per- 
formance of these batteries. 

0009 

It is therefore an objective of the present invention to provide a non-contact type bat- 
tery charger capable of fully realizing the performance of a secondary battery and also 
capable of building compact, thin, lightweight, highly-reliable electronic devices using 
rechargeable secondary batteries as power sources. 

0010 

Means of Solving the Problems 

To achieve these objectives, the present invention provides a non-contact type battery 
charger which is an electronic device having a rechargeable secondary battery which is 
recharged by electromagnetic induction from the charging side to the charged side by 
means of energy transmitted by non-contact type charging apparatus and which has a cir- 



Japanese Unexamined Patent Application Publication H9-190938 (4) 



cuit and power-receiving coil on the charged side thereof, wherein the non-contact type 
battery charger has a substrate made of magnetic material built into the electronic device 
and comprising a power receiving coil and a circuit on the charged side and which is dis- 
posed between the secondary battery, and the power transmitting coil on the charging 
side and the secondary battery in the condition wherein the electronic device is disposed 
on the charging side of the apparatus. 

0011 

Moreover, the present invention can achieve further improvements in the reliability of 
electronic devices provided internally with a charged side of the non-contact type battery 
charger by having a substrate made of magnetic material comprising a power receiving 
coil and a circuit on the charged side which is a substrate formed of a mixture of ferrite 
powder or amorphous magnetic powder in thermosetting or thermoplastic resin. 

0012 

Embodiments of the Invention 

As shown in the block diagram in Fig. 1, the charged side circuit of a non-contact bat- 
tery charger housed in an electronic device and a power-receiving coil and secondary bat- 
tery are so constituted that the energy transmitted by electromagnetic induction from the 
charging side of the non-contact battery charger is received by the power receiving coil 1 
and charges the secondary battery 3 via the charged side circuit 2. 

0013 

Fig. 2 illustrates the structure of this type of electronic device, (a) is a structural draw- 
ing, (b) is a cross-sectional view, and (c) is a schematic diagram of the substrate. 

0014 

The electronic device 4 which is recharged as shown in (a) is an electronic device 4 
which has a non-contact battery charger charging side 6 installed therein. Thus, the 
charged side 5 of the non-contact battery charger is placed in close proximity with the 
non-contact battery charger charging side 6. 

0015 

In this case, as illustrated in the cross-sectional view (b), the charging side 6 of the 
non-contact battery charger has a power transmission substrate 8 which is provided with 
a control circuit, power transmission coil 9, and the like to transmit energy in non-contact 
fashion by means of electromagnetic induction, while the electronic device side has a 
substrate 7 which is provided with a charged side circuit 2 of the non-contact battery 
charger and a power receiving coil 1 which are disposed so as to oppose one another. 
Moreover, a secondary battery 3 is disposed on the rear surface of the substrate 7 which 
is provided with the charged side circuit 2 of the non-contact battery charger and power 
receiving coil 1 . 

0016 

As illustrated in the schematic view of the substrate in (c), the substrate 7 which is 
provided with a charged side circuit 2 of the non-contact battery charger and a power re- 
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ceiving coil 1 has a power receiving coil 1 installed therein. The power receiving coil 1 
may consists of a thin hollow core coil bonded to the substrate 7, or may be printed as a 
spiral-shaped conductor upon the substrate 7, but the power receiving coil 1 can be 
placed in proximity to the power transmitting substrate 8 which is provided with the con- 
trol circuit and the like therein by fabricating the parts and power receiving coil 1 as 
thinly as possible through the use of surface mounting technology or the like, and fur- 
thermore, the characteristically slim profile of the electronic device 4 will not be com- 
promised even when the secondary battery 3 is disposed on the rear surface thereof. 

0017 

Furthermore, by forming the substrate 7, which is provided with a power receiving 
coil 1 therein, of magnetic material, the charging side and secondary battery are therefore 
shielded so that the energy transmitted from the charging side reaches the secondary bat- 
tery 3, which is positioned on the rear face of the substrate, so that the eddy current loss 
generated can be eliminated. Moreover, malfunctions caused by heat generated by the 
secondary battery 3 due to eddy current can more easily be prevented and reliability im- 
proved thereby. 

0018 

In this embodiment, the substrate which is provided with a power receiving coil 1 
therein is a panel formed of a mixture of ferrite powder or amorphous magnetic powder 
in thermosetting or thermoplastic resin which can be easily formed and machined, and 
which has excellent insulating and structural properties, and therefore affords high reli- 
ability. 

0019 

The higher the relative permeability of the substrate 7, the greater the energy received 
by the power receiving coil 1 . When ferrite powder is used, the relative permeability of 
the substrate 7 can be as high as approximately 10 while the use of amorphous magnetic 
powder can raise relative permeability to approximately 80. 

0020 

Effect of the Invention 

By means of the present invention, it is possible to build highly reliable electronic 
devices which use rechargeable secondary batteries as their power supply that are small 
in size, slim in profile, and low in weight. Moreover, a non-contact type battery charger 
can be provided which can fully realize the formants of secondary batteries. 

Brief Description of the Drawings 

Fig. 1 Block diagram of the charged side in a non-contact type battery charger 
Fig. 2 Structural drawing of an electronic device provided with a built-in charged side of 
a non-contact type battery charger 



Symbols 

1 Power receiving coil 
3 Secondary battery 
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7 Charged side circuit 2 and substrate provided with a power receiving coil 1 of a 
non-contact battery charger 
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Fig. 1 
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Fig. 2 
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